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ABSTRACT * ' . . 

' ' ^ ^A psychological aodel can show -the technical / write*^ 
how to present informition for effective communication e'xplai^ing ^» 
how readers perceive, understand, leaxn,' and remember. The ^'principles 
underlying the model are* the reader's psychological set, the mind^s' - 
patterij-f oraing tendencies, the span of short*te];:g memory, afld the / 
mind's need for reinforcAent. The psychological set ^xplaiAs'the 
disposition of readers to think or act in> a particular way, and 
interference occurs when a communication does not match cne reader's 
mind set. Th'e mai^n reason people f-ead technical *literature' is to ^kpow 
how to I do something, so technical publications should be* task 
oriented. Gestalt psychology suggests that the mina tends, to seek 

^'meaningful 'pattetns in perceiving, understanding, learning, aD4 
remembering. Therefor^, the technical writer's objective sho.urd be to 
sjipply cues for forming helpful patterns'^and to avoid cues' that may 
form misleading patterns. The fact that the capacity of snortfterra" 
memory is 7 plus or 'minus 2 items has numerous implications' for 
pre,sen€ing information: sentence lengt.h, number of iteils zo include'^ . 
on -a chart, and the number of patts inW-^hich to divide a 
comprehensible whole. Informa/fion is pimple when the aum^er of items 

. presented does^not exceed thp^ span of short*term memory. . 
Reinforcement helps the reader review mat^riAl# 'verify I' 
interpretation, and see-^n€ormatibn in alternative ways. Technical ^ ' 
writers should organize information so it will bej^easy for the reader 

;to review.' (HOD) " ^ . ^ 
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The psychology of learning is the fcMndatibn for ihe human 
factors of technical 'publications. This paper describes that 
foundation, wkose five pillar^ are the principles of psychologi- 
cal set^ pattertLjormationJGestalt). short*term memory span 
meaning fulness, and remforcetp^nt These principles define 
information ease of use by forming a model of the wa\ the 
reader s mind^- works, the reader can better understand, learn 
and remember information that is presented to fi^ the model 



In their classic style manual. The Elements of Style. Struak 
and White refer only once to reader psychology when they 
give the fojlowing argument (in^ favor ol putting statements m 
positive form) 

. Consciously or unconsciously the reader is dissatisfied witii 
being igld <^ly what is not. he wants to be told whal is 
Hence TS^IiMhile, it is better to express even a negative in 
positive form ^ ^ i 

The psychology here may be weak, but the method of appeal- 
ing to psychology for support is not 

An instructor needs such support even more than an author 
does-for responding face-to-facc in the classroom To de- 
velop a course on **Wnting for Reader Understanding." I 
wanted to know the pSycholojgical pnnciples underlying effoe:- 
• tive communication. So^ turned to books on the psychology 
of p&rception^ cognition, learning, memory, and problem 
solving.' I found there such a coherent &xplanalion for why 
good writing IS good that I decided to use psychology as thc^ 
Very foundation of the course 
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In this paper I construct a psychological model of the reader 
that includes 

The reader's psychological set *• ' 
The mind's pattern-forming tendencies 
The span of short-term memor> ' . 
What IS meaningful to the reader 
The mind's need for reinforcement 



By explaining how readers perceive, understand, learn, and 
remember, the'model shows us how to present information for 
effective communication' % 



HOVy IS THE READER SET? 

The pnnciple of psycfiological set is the readiness of ap organ- 
ism to nvake a particular response, the disposition of readers to 
think or act inr a particular way ^ Readers' set is detennined by 
their pnor expenence and by their needs Prior experience ob- 
viously refers to the past -how has their past determined their 
set'' What has happened to them t)efore they ^counter your 
writing? llOw much expenence. if any- and what kind have 
they had with the subject? Less dbviously. needs refer to the 
future 'how does their desired future determine their set'^ 
What has to happen a^a result of theu" reading your writing, 
in order for their needs to be satisfied'' 

If you fail to take account of readers' set the set that exists 
when they first come to your wnting. before they've read a 
word of It their response may be different from' what you . 
hope for \ou may get puzzlement over technical details you 
thought would enlighten tli'em. hunger from omitted detaijs 
you left out to avoid stuffmg'them irritation over humor you 
provided to entertain theni 



When what you say or how you say it doesn't match you 
readers' set, there's mterfertnce Some is unavoidable, you 
can*t know perfectly your audience's past or desired futua* 
But what yo*u wnte ^fcom^5 their past, it will infiuence {heir 
set for what they read next Interference here is avoidable 

• If you've used one temi for an idea, they'll expect you to 
continue to use it. when you slip in an *'elegant vana- 
tion," t-hey'll wonder wllcther you're referring to tiie 
same idea, or to something else 

• When you use an -ing verb for th« first three'items in a 
list, they'll fcxpect the same in t^e fourth item, switching 
to a -tion noun causes interference. 

* 

• By their prominence.- headings, labels, captions, andjead- 
• in sen(ences determine the reader's resjTonSe to what 

follows. Meaningful ones will either lead or mislead, de- 
pending on whether they're consistent with what follows 
Garbled ones fail to lead at all. but they^too set tlie read- 
er up - to grutnble and to ^xpect the worst. ' 

• When an illustration must rfad from nght to left, or from 
bottom to top. say so! By alerting your readers, you es- 
tablish a mSinentar^ se! to replace ihcir yvell -established 
disposition to read from left to nght. top to bottom 

The most tmportant need Of the reader is to^now how to Jo 
something, to accomplish a iWcessary task: th'at's th^f mam rea- 
son pcpple read technical literatujp Uhere I work. we^,^ay our 
readers ^re '*task-^neM6d** and we recogni/e tiiat our publi- 
♦ cations have to*be task-onented too. VVe must thorbugJiIy 
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understand the particular tasks we're writing about. B*ut, in 
general, we know that when roaders are dominated by the 
need ^o* do a task. 

• # They consider the technical maijual to be a necessary evil 
-they'd like to get the job. done without it. but they 
know they can't 

• They want to ftnd quickly^he specific information they 
seek; they want immediate relevance to what they "have 
to do-an> preliminary information provided must be 
essential 

' • They expect information to b,e presennfc in the order and 
m^he form it's needed for doing the tas*. • 

When what' you say "and how you say it match the reader's 
set, there'll be no interference in the communication 



WHAT PATTERN WILL THE READER FORM? 

Gestalt psychology says that the mind" tends to seek meaningful 
patterns in perception, in understandu^g and learning, in re- 
membenng. It says that people learn best when they' can relate 
ne\y infomiation to something they already know. "A person 
who has learned with understanding learns new tasks miitAi 
more readily than a person who learned by rote " 

The mind seeks one m^eaningful pattern ("Gestalt") at a time 
For example, th'fere's more than one onentation for the box in 
ihis figure, but you can fee only one of Iheni at a time 



THe pattern is called the figure, all else in the field is the 
ground The figure-ground pnnciple has implications for the 
purely visual 'aspects pf page layout Headings, highlighted 
phrases in4ext, and other devices that visually emphasize par- 
ticular information on a page fail when overused, because the^ 
distmction between figure and ground is lost. When everything 
'is important, nothing IS important * 

The mind seeks a good Gestalt -a pattern th'at is regular 
(predictable, harmortious), stable (unambiguous -the box 
above isn't stable), simple (havmg the smallest practical num- 
ber of parts), and complete (accounting for as much of the in- 
formation as possible). Gestalt psychologists formulated laws 
of organization by which the mind forms a good Gestalt^ ** k 

One of those laws is implib^ in this statement fr9m a book by 
Ernst Jacobi (who often appea4rf implicitly , to Gestalt psy- 
chology) *'The majof reason awthing is 'important to any- 
body IS the existence of a problem, and the best way, for a 
wnter to stimulate, his reader's interest is by defining and stat- 
ing his problem."* This is the law of cl^5ure -the mmd seeks 
to complete sonfcthmg that is mcomplete. It adds missing 
vparts to a spatial configuration, "n v rth I s." It seeks a solu- 
tion to close out a problem. The tension aroused by incom- 
pleteness IS fhe source of the "hook" in writing of many kinds 

The bw of similarity underlies what Jacobi says about parallel^ 
construction 

Mixed constructions also called nonparallel or shifted con- 
structions are among the most common faults that block 
understanding. Ouf minds arc trained to expect parallel . 



construction. When .our expectations arc disappointed, we 
tend to become confused.^ 

Similar things, or similarly presented things, tend to be per- 
ceived as parts o^ a single pattern We cause conflict when we > 
present similar or related 'things in dissimilar or unrelated 
wTys: we're g^^ng contradictory cues for forming a pattern 

The introductory part of a passage is crucial for^lie reader's 
pattern formation, as m this example -from JaccJbi 

The method of conveying information by starting out with 
a conclusion is called the deductive method. .It is the 
» method used m everyday learning and thinking, and it 
should be used^y every wnier who cares atrout reaching his 
reader's mind • 

Given the conclusion, readers can proceed by relating the de- 
tails to It. But given the details first, they'll have to look for 
something to relate item to. Findmg no pattern will frustrate 
them, finding a wroirc one' will mislead Given an outline of 
the whole that followXreadtrs are less likely to get lost in the 
parts, espebally if we te\ them occasionally. "You pre here kn 
relation to the whole) " ^ , 

Readers s^ek. patterns, that's the way the mind works Wnters 
can either cooperate with the fact, or resist it The communi- 
cator's objective should be to supply cues for forming helpful 
patterns and withhold cues for forming misleading ones 

WILL THE READER'^ SHORT-TERM MEMORY BURST? 

Short-term memory is what we use when we hoU an unfamiliar 
telephone number temporanly m mind while we dial it. or 
when, we listen to a speaker, or read a sentence. The capacity 
of short-term memory, is 7t2 items * Tins fact has numerous 
•implications for presenting information sentence length, num- 
ber of Items to include on a chart, number of parts into which 
to divide a comprehensible, memorable whole and the num- 
ber of psychological principles to teach in a class, or talk about , 
in ^ paper, at the ITCC 

The "leogtir* of a Sentence is determined. I believe, by its' 
demands pn the reader's short-term memory Says Jacobi 
"Long sentences may become troublesome not because tlie\ 
contain too many words but because they contain too many 
ideas."^ The difficuhy of defining "idea** may be one reason 
that exponents of short sentences for readable writing (such aSs . 
Rudolf Flesch) recommend we count words we can do that 

But the folfowing pair of sentences demonstrates the over- 
simplicity of word counting. One sentence has three times as 
many words ^s the other, yet I've found that people can recite 
tliem al|Dut equally well 

' The white, elephant with the green umbrella in its tnmk 
trotted happily along the rock wall of the small village in 
• the Indian ju^igle 

Light small., rough, silently bounding green cubes disap- 
peared . »« 

Clearly, the elephant sentence breaks up into phrases People 
form onelmage (one "idea") of "the white elephant," or even 
of *'the white elephant with the green umbrella in its trunk " 
Obviously ideas can be made up of numerous smaller ideas 
In fact, people who need to hear these sentences several times 
tJse the repetitions to build up larger and larger units (i e , to 
*'recode" them), until the number et units is within the 
capacity of short-tcmi memory. And people who can repeat ^ 
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cikcr sentence the first time don't neccssanly have a greater 
capacity, they may be better recovers -better able to picture, 
for example, ^ 



Conmion Lntcncc- patterns (such as subject-verb-ob>ecl) re- 
quire less-xecodmg, and thus are easier to remember, than un- 
usuaj constructions. The green^cubcs sentence is backhanded 
the'mmd has to pigeonhole all the modifiers until the subject 
is revealed. 

Of course, we're concerned in reading, not vyith remembenng 
seritcnces verbatim, but, asiacobisays, with the sentences not 
*tbocommg troublesome." But I think that exceeding the span 
of 4hort-term memory causes most of the trouble to under- 
st^d a sentence, readers must, hold all of it m short-term 
ftiemor) 



Ht)W MUCH MEANING WILl Th£ RE^^ER FIND? 

To demonstrate the capacity of short -term memory, 1 enter- 
tain my students with a few "uncontrolled expenments 
I have them recite sentences and simple hsts of varymg length 
and content For example, compare these hsts ^ 

koKnaz. san, Qs, cav. yeg ^ 
truth, firianc6..'charm, work, health, division ^ 
ball, flower, mirror, package, haix. rock 
car. wheel, road, map^station, gas 

The hsts are short enough that most people can recite each of 
them after one heanng. But as items are added[, there comes a 
point where-one heanng is insufficient. That point- comes later 
in subsequent lists -as 'I move from nonsense syllables to ab- 
stract words, to concrete word^^to^'related concrete words 

These exercises demonstrate that a long list of famihar. con- 
crete, or related items is as easy to remember as a shorter list 
of unfamihac. abstract, or unrelated Uems. Or. generally, tlie 
more meaningful the material, the easier it is to remember 
and to understand and Igarn. This, of course, is a central theme 
of Gestait psychology- 

/ 

Information is meanjBgfuI whej it is familiar, it can be Pic- 
' tured, and its parts are related \ 

• You improve the chance that m forma t loTTTs /ami/wr to 
your audience when you use the vocabulary they use. ^ 
when you .minimize new terminology and define it m * 
terms of the -old. when you explain new ideas in terms of 
ideas*" they already understand 

• You help your audience picture information when you 
use. concrete languages-language that appeals to the 
senses. Show an actual ^cture, if possible, if not possi- 
ble, dfaw a picture in words-give examplSs, provide an 
analogy to a situation the audience can imagine. 

• You show your audience the relatiotiship of the parts 
when you select them, first, because they really arc re- 
lated, then organize them to reveal the relationship in a 
smgle Gestait 

information is simple when. the number of items presented 
doesn't exceed the span of short-term memory, and all the 
Items are meaningful More ^han about Seven items--even 
familiar ones that cajTjbe pictured -will initi ally s wamp the 
reader's mind. Thcrc^are too many t5 form a Gestait. You 
.assist \i\t reader by recoding the items into a smaller number 
I of groups Recoding must be done -either by you or by the 
) reader before the reader can comprehend the whole 

(' ■ 



The greater the faniilianty. concretenesit/and relatedness of 
if/orniation,.the more readily reade'fs can do the recoding 
themselves 

• What IS fanulmjis easily associated with intormation m 
long-term roemqry.-and the association can be used in re- 
coding, slTch association is possible with nonsense sylla- 
bles only 'to the extent that momentary sense can be 
ima^ned'for them 

• What IS picturable can be represented pictorially, and a 
mental picture can economically portray several objects 
(though not a thousand) a white elephant holding a 
green umbrella m its trunk 

• Tlie relationship among items evidt;ntly related can be 
,uscd m recodmg car, wheel, road , **going for a dnve " 

When readers can easily recode informa^n into few enough 
units for short-term. 'memory, the wnW has probably been 
simple enougli ^ ^ 

We've been con side nng cognitive meaning fulness the reader's • 
being able to understand and process information. But mean- 
ingfulness also includes being intercstin&, motivating the read- 
er That, in fact, is the theme 'of Jacobi's book"" **Clanty isn't 
enough ... to be effective your communication has to be 
interesting "^^ But presenting relevant ir^ormation lucidly is 
the first thing writers should do to keep their readers awake 
aitd alert 



IS THE READER REINFORCED'^ 

Perhaps programmed-instruction (PI) texts are wnting's most 
thorough apphcatibn of the pnnciple of reinforcement Pis . 
exploit the idea that the reader should immediately respond to 
instruction, end that correct responses should be acknowl- 
edged and incorrect responses remedied 

But in what ways can we use reinforcement in more standard 
technical writing to improve understanding, learning, and 
memory? Remforeement includes ' , 

• Repetition a certain amount is essential tO nfastering 
, new matcnal. The consolidation of ntiw information lato^ 

long-term memory .takes time minutes at 'least. The 
writer can't economically provide all the repetit^ron actu- 
ally required (anyway, readers wouldn't stapd for it>tbut 
the 'classiLid structure of introduction-body-summary ' 
gives the writer a Chance to repeat main^ideas at lea^t^ 
three ^imes * * 

• Venfication checking whet^i^*; the matenal has been un- 
derstood or interpreted correctly ^* Venfication ulti- 
mately depends on dotng something, whose re§ult% the 
reader can observe -and juSge for success or failure. The. 
writer sliould judiciously indicate things for readers to do 
and ways for them to judge results 

• Appjalmg to more than'otie sense Showing reinforces 
' telling; an example reinforces a definition, a side-view re- 
inforces a view from the front, a motor action rcinf(7rces 
passive cognition 

There's a limit Jo how much reinforcement We can give, j^ead- 
ers are responsible fpr Ireviewmg the matenal. for doing an 
exercise, for imagining alternatives Bui we can hetp by orga- 
nizing the information so ipt easy to review, by providing 
examples to serve as excrciy<?s. by indicating some alternatives 

■ . 



SUMMAIjlY SKETCH OF READER PSYCHOLOGY 

\. « "> ' ^' ^ ' 

Psychology gives us^a coherent set of pnnciples-that explain 

generally why good writing it good, arfd that can gukle'our 

attempts to write well. From these; pnnciples we can sh^pe a 

model of the reader ' * . v 

• Readers have a mental set, determmed by ^rior experi- 
ence and future needs. There's interferenc<i when what 

/ we say, or how we say it, doesn't 'match that set. 

7' , • ' 

• Readei^fnust form one meaningfill pattern at a time. Our 
job IS to ensure they form the pattem\we intend 



Readers have a short-term ititmbry span of 7±2 items^Wi 
should recode complex in(formation into mmdsizi 
portions /i^ 



IJeaders find more meaning in the famihar. the piclura- 
bHe, the related The more meaningful wc make inforri^a- 
ti(\, the easier it is Tor readers to recode it for themselves 

Readers require reinforcement We can help them review 
the malenaJ, venfy their interpretation, and see informa- 
tion in alternative ways' 
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